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(54) APPARATUS FOR MEASURING CONCENTRATION OF ENDOTOXIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for 
measuring the concentration of endotoxin capable of 
incorporating part of a specimen liquid such as drugs from a 
storage tank, etc., for the specimen liquid by a pipe and 
continuously monitoring the concentration of endotoxin of a 
liquid of a low concentration of 50 EU/L or less in a short 
time. 

SOLUTION: The apparatus for measuring the concentration of 
the endotoxin comprises a means for incorporating the 
specimen liquid containing the endotoxin in a measuring 
circuit and sealing it; a means for circulating the sealed 
specimen liquid in the measuring circuit; a means for injecting 
a limulus reagent in the circulating specimen liquid and 
mixing both liquids; a particulate counting means for 
continuously measuring the concentration of particulates with 
the passage of time which occur in the mixed liquids 
introduced to a measuring cell; and a means for discharging 
the mixed liquids from the measuring circuit and cleaning the 
measuring circuit. By measuring the time required for a count 
value of the particulate counting means to reach a predetermined amount of change or the rate of 
change of the amount of change with the passage of time, the concentration of the endotoxin is 
computed in the apparatus for measuring the concentration of the endotoxin. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A means to incorporate and block the specimen liquid containing endotoxin in the measuring 
circuit containing a measurement eel, A means to circulate the specimen liquid by which the 
incorporation blockade was carried out in a measuring circuit, and a means to pour the RIMURUSU 
reagent of the specified quantity into the specimen liquid through which it circulates, and to mix both 
liquid, the particle which measures continuously aging of the concentration of a particle leading to the 
turbidity generated in the mixed liquor introduced into the measurement eel — counting — with a means 
a means to discharge mixed liquor out of a measuring circuit after measurement, and to wash a 
measuring circuit — since — the measuring device of the becoming endotoxin concentration — it is — the 
above-mentioned particle — counting -- with a means The measuring device of the endotoxin 
concentration characterized by calculating the concentration of the endotoxin contained in specimen 
liquid by measuring the rate of aging of the time amount to which enumerated data reach predetermined 
variation, or this variation. 

[Claim 2] before incorporating the specimen liquid containing endotoxin in a measuring circuit — 
beforehand — a particle — counting — the measuring device of the endotoxin concentration according to 
claim 1 characterized by establishing a filtration means by which the particle more than the diameter of 
min in which a means carries out counting is removable. 

[Claim 3] a particle counting - the particle which sets to 0.5 micrometers or less the minimum 
diameter of the particle which carries out counting of the means — counting — the measuring device of 
the endotoxin concentration according to claim 1 characterized by consisting of an electronic circuitry 
where variation calculates the time amount which reaches the specified quantity, or the rate of aging of 
variation, and calculates the endotoxin concentration in specimen liquid from the total and its 
enumerated data as contrasted with the calibration curve created beforehand. 

[Claim 4] The measuring device of the endotoxin concentration according to claim 1 characterized by 
measuring continuously at spacing shorter than the time amount which combines two or more system of 
measurement with the passage of specimen liquid possible [ the change to juxtaposition ], switches 
automatically in order, and performs measurement of a particle, and washing of the measuring circuit 
containing a measurement eel in parallel, or one measurement takes. 

[Claim 5] Two or more system of measurement is the measuring devices of the endotoxin concentration 
according to claim 4 characterized by consisting of a measuring circuit containing two or more 
measurement eels which have arranged the revolving shaft which fixed the photodetector corresponding 
to the single light source and single it on the concentric circle periphery made into a medial axis. 
[Claim 6] Two or more system of measurement is the measuring devices of the endotoxin concentration 
according to claim 4 characterized by consisting of a photodetector corresponding to the single light 
source and single it which carry out an advancing-side-by-side round trip to two or more measurement 
eels juxtaposed to the single tier. 

[Claim 7] The measuring device of the endotoxin concentration according to claim 1 to 6 characterized 
by measuring the mixed liquor which mixes both liquid and is obtained after making specimen volume 



into an amount an amount - 1000 times 10 times to the amount of RIMURUSU reagents, when the 
endotoxin concentration in specimen liquid is a low. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the measuring device of endotoxin concentration. In 
more detail Drugs, such as a parenteral solution, an infusion solution, and dialysing fluid, If it exists in 
the intermediate product and the purified water which becomes some of these raw materials, the 
concentration of the endotoxin which shows variegated bioactive and is evil will be measured. While 
using it for medical care, it is related with the measuring device of the endotoxin concentration used in 
order to use for quality control of the purified water which becomes some of drugs, such as a parenteral 
solution under manufacture or storage, an infusion solution, and dialysing fluid, intermediate products of 
those, or these raw materials as drugs etc. 
[0002] 

[Description of the Prior Art] Endotoxin is a heat-resistant toxin which exists in the adventitia of Gram 
negative bacterium, and is called endotoxin, and it is supposed that it is a body lipopoly saccharide. 
Although lipopolysaccharide consists of the lipid and sugar chain which are called lipid A, the active 
center as endotoxin is in lipid A, and almost all activity is reproduced by the separated lipid A. 
[0003] Endotoxin shows variegated bioactive, such as effect on the circulatory system, such as 
acceleration of a reaction of a blood coagulation line, reduction of a platelet and a leucocyte, lowering of 
blood pressure, and a shock, generation of heat, induction of cytokine, and effect on an immune system, 
(the volume for Shingo Takezawa, the book which dialysing fluid endotoxin understands well, 15-24 
pages and 45-51 pages (1995), the Tokyo medicine company). The Gram negative bacterium which 
makes endotoxin one constituent exists underwater or in food among air, and on the occasion of fission 
of a biomass in that a biomass receives a mechanical damage or killed bacteria dissolves ****, 
endotoxin will be emitted into a solution and it will exist in a solution. 

[0004] Directly [ endotoxin ] or indirectly Therefore, drugs, such as a parenteral solution, an infusion 
solution, and dialysing fluid, Since there is evil which shows the above-mentioned variegated bioactive 
when it mixes into the intermediate product and the purified water which becomes some of these raw 
materials or exists, measuring the concentration of endotoxin While using it for medical care, it is 
required for quality control of the purified water which becomes some of drugs, such as a parenteral 
solution under manufacture or storage, an infusion solution, and dialysing fluid, intermediate products of 
those, or these raw materials as drugs. Moreover, acting as the monitor of the concentration of endotoxin 
is effective also as a means to detect growth of a viable cell at an early stage. However, in the actual 
condition, the equipment which acts as the monitor of the endotoxin concentration does not exist, but 
extracts specimen liquid, measures endotoxin concentration off-line, and is using it for these quality 
control. 

[0005] Only a limulus test (Limulus test) occurs as an approach of carrying out quantum measurement 
of the concentration of endotoxin. Before existing in the corpuscle of a king crab (Limuluspolyphemus), 
endotoxin activates a freezing characteristic enzyme (Proclotting Enzyme), this approach uses the 
reaction used as coagulase (Clotting Enzyme), is the approach of using limulus amebocyte lysate 



(Limulus amebocyte lysate) as a reagent, arid has'the three approaches of nephelometry and a 
colorimetric method as the gelling method and a high sensitivity measuring method. 
[0006] it be the approach of measure turbidity change generate in the process which said coagulase act 
on the freezing characteristic protein ( Coaggulogen ) which exist in a king crab corpuscle in the 
nephelometry of a high sensitivity measuring method , make it coagulated albumin ( Coaggulin ) , and 
form gel with optical analysis equipment , and there be end point assay and the KAINE tick method in 
this , and it be a quantitive approach ( although it do not come to make the whole gel when endotoxin 
concentration be low ) . End point assay is an approach based on the turbidity (absorbance) which 
reaches in fixed time amount being proportional to endotoxin concentration. There is a nephelometry 
reaction-time method based on the logarithm of the time amount to which the rate of change of 
nephelometry reaction rate assay and turbidity based on the rate of aging of turbidity (absorbance) being 
proportional to endotoxin concentration reaches the threshold set up beforehand being in inverse 
proportion to the logarithm of endotoxin concentration among the KAINE tick methods. Generally the 
KAINE tick method is used (the volume for Shingo Takezawa, the book which dialysing fluid endotoxin 
understands well, 36-39 pages (1995), the Tokyo medicine company). 

[0007] By the endotoxin density measurement device by the existing nephelometry, the reaction time for 
90- 150 minutes is required to detect to concentration 1 EU/L (Shingo Takezawa, the Ishizaki ****** ? 
southeast north water quality examination meeting edit, a dialysing fluid endotoxin location survey 
collection, 93 pages (1997), MEDIKA Publication). As a monitor of the endotoxin concentration of the 
low concentration liquid of 50 or less EU/L of endotoxin concentration, and the HDF dialysing fluid 
with which 10 - <1 EU/L level is demanded especially, time amount starts too much and was 
inadequate. Moreover, the amount of measurement specimens was difficult to restrict volume, such as a 
measurement eel, from constraint of the amount of RIMURUSU reagents (0.1-0.05cm3), and equivalent 
weight, furthermore to circulate through mixed liquor. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention takes an example by the trouble of the above- 
mentioned conventional technique. Drugs, such as a parenteral solution, an infusion solution, and 
dialysing fluid, From the storage tank or supply lines of specimen liquid, such as the intermediate 
product and purified water Some specimen liquid can be incorporated in a pipe and it can act as the 
monitor of the concentration of endotoxin continuously. And the concentration of endotoxin offers a 
technical problem the measuring device of the low concentration liquid of 50 or less EU/L, and the 
endotoxin concentration which can carry out a monitor even if it is the super-low concentration liquid of 
10 - <1 EU/L level, and can moreover carry out the monitor of the concentration of endotoxin for a short 
time especially. 
[0009] 

[Means for Solving the Problem] this invention person etc. completed a header and this invention for a 
good result being obtained, when each means was combined with specification so that some specimen 
liquid might be incorporated, the specific turbidity meter with which endotoxin can also measure low 
concentration might be adopted from the storage tank or supply lines of specimen liquid, such as drugs, 
such as a parenteral solution, an infusion solution, and dialysing fluid, an intermediate product of those, 
and purified water, and it might make it possible to discharge the specimen liquid which measured 
concentration in view of the above-mentioned technical problem. 

[0010] Namely, a means to incorporate and block the specimen liquid containing endotoxin in the 
measuring circuit containing a measurement eel according to invention of the 1st of this invention, A 
means to circulate the specimen liquid by which the incorporation blockade was carried out in a 
measuring circuit, and a means to pour the RIMURUSU reagent of the specified quantity into the 
specimen liquid through which it circulates, and to mix both liquid, the particle which measures 
continuously aging of the concentration of a particle leading to the turbidity generated in the mixed 
liquor introduced into the measurement eel — counting — with a means a means to discharge mixed 
liquor out of a measuring circuit after measurement, and to wash a measuring circuit - since — the 
measuring device of the becoming endotoxin concentration — it is - the above-mentioned particle - 



counting - with a means The measuring device of the endotoxin concentration characterized by 
calculating the concentration of the endotoxin contained in specimen liquid is offered by measuring the 
rate of aging of the time amount to which enumerated data reach predetermined variation, or this 
variation. 

[001 1] before [ moreover, ] incorporating the specimen liquid containing endotoxin in a measuring 
circuit in the 1st invention according to invention of the 2nd of this invention - beforehand - a particle - 
- counting » the measuring device of the endotoxin concentration according to claim 1 characterized by 
establishing a filtration means by which the particle more than the diameter of min in which a means 
carries out counting is removable is offered. 

[0012] moreover — according to invention of the 3rd of this invention — the 1st invention — setting — a 
particle - counting -- a means the particle which sets to 0.5 micrometers or less the minimum diameter 
of the particle which carries out counting counting the total and the time amount to which variation 
reaches the specified quantity from the enumerated data - Or the measuring device of the endotoxin 
concentration characterized by consisting of an electronic circuitry which calculates the rate of aging of 
variation and calculates the endotoxin concentration in specimen liquid as contrasted with the calibration 
curve created beforehand is offered. 

[0013] Furthermore, the measuring device of the endotoxin concentration characterized by to measure 
continuously at spacing shorter than the time amount which combines two or more system of 
measurement with the passage of specimen liquid possible [ the change to juxtaposition ], switches 
automatically in order in the 1st invention, and performs measurement of a particle and washing of the 
measuring circuit containing a measurement eel in parallel, or one measurement takes according to 
invention of the 4th of this invention is offered. 

[0014] Furthermore, according to invention of the 5th of this invention, in the 4th invention, the 
measuring device of the endotoxin concentration according to claim 4 characterized by two or more 
system of measurement consisting of a measuring circuit containing two or more measurement eels 
which have arranged the revolving shaft which fixed the photodetector corresponding to the single light 
source and single it on the concentric circle periphery made into a medial axis is offered. 
[0015] Furthermore, according to invention of the 6th of this invention, in the 4th invention, the 
measuring device of the endotoxin concentration according to claim 4 characterized by two or more 
system of measurement consisting of a photodetector corresponding to the single light source and single 
it which carry out an advancing-side-by-side round trip to two or more measurement eels juxtaposed to 
the single tier is offered. 

[0016] Furthermore, according to invention of the 7th of this invention, in the l-6th ones of invention, 
when the endotoxin concentration in specimen liquid is a low, after making specimen volume into an 
amount an amount - 1000 times 10 times to the amount of RIMURUSU reagents, the measuring device 
of the endotoxin concentration characterized by measuring the mixed liquor which mixes both liquid 
and is obtained is offered. 
[0017] 

[Embodiment of the Invention] Hereafter, the measuring device of the endotoxin concentration of this 
invention is explained to a detail for every item. 

[0018] 1. Means to Incorporate and Block Specimen Liquid Containing Endotoxin in Measuring Circuit 
Containing Measurement Cel [0019] 1 .1 With Specimen Liquid Which Contains Endotoxin in Specimen 
Liquid this Invention Containing Endotoxin They are drugs, such as a parenteral solution, an infusion 
solution, and dialysing fluid, an intermediate product of those, or purified water that becomes some of 
these raw materials. When specimen liquid is stored in storage means, such as a tank, a carboy, a 
plastic envelope, and a plastics bag, and specimen liquid is used for the original object It is sent to the 
service space and activity device for which specimen liquid is used with transport means (1), such as a 
pipe which makes a part of storage means a starting point, tubing, and a hose. Although some specimen 
liquid which flows the inside of the specimen liquid stored in the above-mentioned storage means (not 
shown) or the above-mentioned transport means (1) is introduced into the measuring device of the 
endotoxin concentration of this invention and the concentration of endotoxin is measured In order to 



sample, transport means (2), such as 1 another pipe; tubing, and a hose, and (7 of drawing 2 ) are prepared 
in a part of above-mentioned transport means (1), and some specimen liquid is incorporated as a branch 
in the measuring circuit (15 of drawing 3 (A)) of the measuring device of the endotoxin concentration of 
this invention. 

[0020] 1.2 the particle which a measurement eel (16 of drawing 3 (B), 16 of drawing 4 ) is a eel 
(chamber) which measures the concentration of the endotoxin in specimen liquid in measurement eel 
this invention, and is used by this invention — counting — into the mixed liquor which some totals were 
constituted, and endotoxin and a RIMURUSU reagent reacted, and generated coagulated albumin 
(particle), irradiate the flux of light from the light source in here, and measure the number of particles. A 
measurement eel is a part of measuring circuit explained to a detail below. Since the transparency over 
light is required as a raw material of a measurement eel, high grade glass, quartz glass, etc. are desirable. 

[0021] 1.3 It is the circuit where a measuring circuit (15 of drawing 3 (A), 15 of drawing 4 ) makes 
specimen liquid recycle in measuring circuit this invention (circulation), and the above-mentioned 
measurement eel is included in a part, and although you may be what kind of structure as long as it is the 
structure where the remainder can recycle specimen liquid, it is desirable to consist of circular pipes 
(tubing). Although not limited especially about the construction material of a pipe (tubing), 
polytetrafluoroethylene (Teflon (R)), fluororesin, the lined metal, a non-lining metal, the ceramics, etc. 
are mentioned, and especially polytetrafluoroethylene (Teflon (R)) is desirable from viewpoints, such as 
non-adsorbent one and detergency. in addition, the thing for which the inside of a measuring circuit is 
circulated in this invention although the amount of mixed liquor is restricted a little — a particle — 
counting — while being able to make the floating condition in the measurement eel which is the 
requirement of measurement by the total continue, there is effectiveness which makes homogeneity 
mixing and the reaction of specimen liquid and a RIMURUSU reagent, and raises the accuracy of 
measurement, and it is begun and proposed by this invention. By preparing a static mixer in a part of 
measuring circuit, mixing can be ensured early. 

[0022] 1 .4 In incorporation means this invention, incorporation is incorporating the specimen liquid 
containing endotoxin in the measuring circuit containing a measurement eel, and is transport means (2), 
such as a pipe explained by the above 1.1, **, and a hose, and (7 of drawing 2 ) as the means. Although 
the structure of a transport means (2) may be what kind of structure as long as it is the structure where 
specimen liquid can be conveyed, it is desirable to consist of circular pipes (tubing). Although not 
limited especially about the construction material of a pipe (tubing), polytetrafluoroethylene (Teflon 
(R)), fluororesin, the lined metal, a non-lining metal, the ceramics, etc. are mentioned, and especially 
polytetrafluoroethylene (Teflon (R)) is desirable from viewpoints, such as non-adsorbent one and 
detergency. In addition, the incorporation pump 4 of specimen liquid is an auxiliary pump, and when 
incorporating from the line where specimen liquid is fed, it can be omitted, moreover, the barrier filter 5 
of specimen liquid — the particle in specimen liquid — counting — when there are few particles more 
than the diameter of min in which the total carries out counting, it can omit. 

[0023] In Means this Invention to Block 1.5 With Blockade It is blocking the specimen liquid containing 
endotoxin in the measuring circuit containing a measurement cel. It is the thing which enables it to 
circulate through the specimen liquid which blocks the inlet port and outlet of a measuring circuit, is 
made to form a measuring circuit, and contains endotoxin in a measuring circuit. As a blockade means 
Although you may be the thing of what kind of structure as long as it can block the inlet port and outlet 
of a measuring circuit, a sluice valve (gate valve), a globe valve (globe valve), a cock (conical plug 
valve), a ball valve, etc. are mentioned. The valve 9 which pours in a penetrant remover, and the valve 
12 which pours in a RIMURUSU reagent can be made the partition with the capacity which carries out 
self-closeout if extraction of the capillary is carried out for punching by capillaries, such as a check 
valve or a hypodermic needle. What is necessary is just to specifically change into the bulb of VI, V3, 
and V4 grade, or the condition of having closed the partition which can be opened and closed, in 
drawing 3 . When the RISUMUSU reagent transfer pipet 10 is formed instead of V3, RISUMUSU 
reagent transfer pipet should just change into the close condition. 



[0024] 2. Use a pump (17 of drawing 3 , 17 of drawing 4 ) in means this invention which circulates the 
specimen liquid by which the incorporation blockade was carried out in a measuring circuit as a means 
to circulate the specimen liquid by which the incorporation blockade was carried out in a measuring 
circuit. 

[0025] 3. In means this invention which the RIMURUSU reagent of the specified quantity is poured 
[ this invention ] into the specimen liquid through which it circulates, and mixes both liquid, as a means 
which pours the RIMURUSU reagent of the specified quantity into the specimen liquid through which it 
circulates, mixes both liquid, and builds mixed liquor, although a pump is used, the pump indicated to 
above-mentioned 2. may be made to serve a double purpose. The activity of the diaphram pump which 
is easy to wash of a pump is desirable. In addition, in a measuring circuit, in order to improve mixing of 
both liquid, a mixer 18 may be installed as an option. There are various SUTATIKU mixers, the fiber 
aggregate, etc. as a mixer 18. Although you may be what kind of gestalt as long as a means to pour in a 
RIMURUSU reagent is the gestalt which can pour in a RIMURUSU reagent, the micro syringe with an 
impregnation needle (it may be called the RIMURUSU reagent transfer pipet 10) in which position 
control is possible is mentioned by the micropump (the check valve of a delivery may serve as a valve 
12), or the micro motor, for example. When using the RIMURUSU reagent transfer pipet 10, if it 
changes to a closing motion bulb and extraction of the capillary is carried out for punching by 
capillaries, such as a hypodermic needle, to the location of the closing motion bulb 12, it will be made 
the partition with the capacity which carries out self-closeout In this case, it is not necessary to use the 
RIMURUSU reagent feed pipe 1 1 . 

[0026] 4. Particle -- Counting -- Means this Invention — Setting — Particle - Counting -- with Means It 
is a means to measure continuously aging of the enumerated data of a particle leading to the turbidity 
generated in the mixed liquor introduced into the measuring circuit, to process the measured value, and 
to calculate the endotoxin concentration in a specimen. The light source (13 of drawing 4 , 13 of 
drawing 5 ), The output of a photodetector (14 of drawing 4 , 14 of drawing 5 ) and a photodetector is 
calculated, and it consists of an electronic circuitry displayed and recorded and a measurement cel. this 
particle counting ~ the particle which can be used for a means — counting -- as an example of the 
total, the following means indicated by the Japanese patent No. 3 151036 is mentioned, namely, a 
particle - counting - a means with the source 13 of coherent light, and the optical system which 
condenses the light from this source of coherent light The measurement eel 16 in which it is arranged 
near the focus of the flux of light condensed by this optical system, and the flow of the fluid containing a 
particle passes through the interior, The electrical circuit 23 which is on the optical path of the flux of 
light, and measures the number of the particle in a fluid to the measurement eel 16 from the electrical 
signal from the photodetector 14 arranged with the light source of the flux of light in the opposite hand 
and this photodetector 14 can constitute. A lens can perform condensing of the flux of light from the 
source of coherent light. 

[0027] Although a measurement eel can be made from the ingredient of arbitration, such as glass, the 
part which the flux of light passes must be transparent. Semiconductor laser can be used as a source of 
coherent light, and a photodetector can be used as a photodiode. The source of coherent light can consist 
of a laser oscillator and a collimator lens. Although the thing of arbitration can be used as a laser 
oscillator, the more oscillation wavelength is short, the more detection sensitivity improves. The 
description of the detection approach is in the point that a laser oscillator with a small oscillation output, 
for example, semiconductor laser, can be used for the light source. An output can specifically measure 
even lmW or less even of 0.2m W semiconductor laser. 

[0028] A condensing system and optical lens A focal distance is chosen with the magnitude of a particle 
to detect. For example, when detecting the particle whose particle size is 0.2 micrometers, a lens with a 
focal distance of f= 10mm can be used. A measurement eel needs to make transparence the light- 
receiving side and transparency side of focusing light at least. Although it can be made simple structure 
since this measurement eel does not need to worry about the stray light, it is desirable to establish the 
means it is made for a turbulent flow not to generate with the flow of the tested fluid containing a 
particle, for example, a laminar-flow plate, in an optical cel. It is desirable to establish the centering- 



control means for arranging an optical lens so that the focusing light which came out of laser and 
converged with actual equipment may be condensed by the position of a measurement eel, for example, 
the core of a measurement cel. 

[0029] Since it is in the duty of a photodetector 14 detecting the diffraction figure hidden by the 
transmitted light, sensibility is not needed so much. Although a single photodiode can be used 
theoretically, it is desirable to use a photodiode array. As for this photodiode array, it is desirable to 
arrange vertically to the flow direction containing a detected particle, and to arrange vertically also to an 
optical axis. The flux of light from the source of coherent light is condensed using a means, the above- 
mentioned particle — counting - It is made to pass near the focus of the flux of light which converged 
the flow of the fluid containing a particle. The photodetector which has arranged the diffracted light 
diffracted by the particle in a fluid on the optical path of the flux of light of an opposite hand with the 
light source of the flux of light to the flow of the fluid containing a particle detects, and it changes into 
an electrical signal. The minimum diameter can detect a particle 0.5 micrometers or less by measuring 
the number of the particle in a fluid from this electrical signal (measurement). 
[0030] In Means this Invention to Discharge 5. With Blowdown The specimen liquid containing 
endotoxin is incorporated in the measuring circuit containing a measurement cel. Pour the RIMURUSU 
reagent of the specified quantity into the specimen liquid which is made to circulate through the 
specimen liquid by which the incorporation blockade was carried out in a measuring circuit, and 
circulates through it, and both liquid is mixed. It is discharging this mixed liquor for aging of the particle 
of mixed liquor out of a measuring circuit after measurement continuously, and they are transport means 
(20 of drawing 3 ), such as a pipe, tubing, and a hose, and a circulating pump as a source of power 
consumption for conveyance as the means. In addition, the closing motion bulb of a blowdown pipe will 
be opened, when circulating mixed liquor in a measuring circuit, and it will be closed and makes mixed 
liquor discharge. 

[003 1] Although the structure of a transport means may be what kind of structure as long as it is the 
structure where specimen liquid can be conveyed, it is desirable to consist of circular pipes (tubing). It is 
not limited especially about the construction material of a pipe (tubing). The activity of an elasticity tube 
(silicone rubber, elasticity PVC) is also possible. 

[0032] 6. before incorporating the specimen liquid containing endotoxin in a measuring circuit with a 
filtration means in filtration means this invention — a particle — counting — it is a means (5 of drawing 
2 , 5 of drawing 4 ) by which the particle more than the diameter of min in which a means carries out 
counting is removable beforehand, and especially a microfilter made from a ceramic, a microfilter made 
of fluororesin, etc. that cannot adsorb the active ingredient in specimen liquid easily are desirable. In 
addition, it is desirable to establish after a microfilter a deaeration means (not shown) to remove air 
bubbles. Explanation of the means in this term corresponds to claim 2. 
[0033] In Automatic Switchover Conitinuous Measurement Means this Invention of Multiple- 
Measurement System 7. With Automatic Switchover Conitinuous Measurement Means of Multiple- 
Measurement System It is "the means which combines with the passage of specimen liquid possible 
[ the change to juxtaposition ], and carries out automatic switchover ********** 0 f two or more system 
of measurement in order" of claim 4, and there are two cases. The system of measurement of "plurality 
of claim 5 " case which consists of two or more measurement eels which have arranged the revolving 
shaft which fixed the photodetector corresponding to the single light source and single it on the 
concentric circle periphery made into a medial axis, and claim 6 "two or more system of measurement 
There is a" case which consists of a photodetector corresponding to the single light source and single it 
which carry out an advancing-side-by-side round trip to two or more measurement eels. The case of 
claim 5 explains the case of claim 6 to following 7.1 in a detail further following 7.2. 
[0034] In here, two or more system of measurement means that by which singular system of 
measurement has been arranged at or more two juxtaposition. Singular system of measurement is the 
measurement means 2 in the measuring device of the endotoxin concentration of one unit which consists 
of a means 3 to discharge and block the means 1, the measurement means 2 of specimen liquid, and 
specimen liquid which incorporate and block specimen liquid, as a conceptual diagram is shown in (A) 



of drawing 1 . One system of measurement (unit) is those with 2 sequences, and juxtaposition, and two 
system of measurement shows what constituted this still more concretely to drawing 4 , as shown in (B) 
of drawing 1 . As three system of measurement is shown in (C) of drawing 1 , one system of 
measurement (unit) is those with 3 sequences, and juxtaposition. 

[0035] In addition, it is the geometry of each means described above as a means 1 to incorporate and 
block specimen liquid, is the geometry shown in drawing 2 (A), and consists of the specimen liquid 
incorporation pipe 7, a barrier filter 5 and the detergent solution feed pipe 8, a specimen liquid closing 
motion bulb 6, and a detergent solution closing motion bulb 9. In addition, a deaeration means (not 
shown) may be established after a barrier filter 5. In the measurement means 2 of specimen liquid, it is 
the geometry shown in drawing 3 (A) and drawing 3 (B), and consists of a measuring circuit 15, the 
measurement eel 16, the light source 13, a detector 14, a circulating pump 17, a RIMURUSU reagent 
feed pipe 1 1, a closing motion bulb 12, and a mixer 18 (option). In a means 3 to discharge and block 
specimen liquid, it is the geometry of the blowdown pipe 20 shown in drawing 3 (A), and the closing 
motion bulb 19 of a blowdown pipe. 

[0036] In addition, since the upstream consists of an incorporation pipe 7 of one specimen liquid, and 
one barrier filter 5 from the part which includes a barrier filter 5 as shown in (B) of drawing 2 , and (C) 
since a part of incorporation means of specimen liquid can be made to serve a double purpose in the case 
of two or more system of measurement, and a lower stream of a river cannot be made to serve a double 
purpose from these, the pipe has also been divided into 2 or 3. There is effectiveness it is ineffective to it 
being possible to shorten spacing of the density measurement of endotoxin as shown in drawing 6 , so 
that it is made two or more system of measurement. 

[0037] 7.1 In Two or More Measurement Cel this Inventions Which Have Arranged Revolving Shaft 
Which Fixed Photodetector corresponding to Single Light Source and Single it on Concentric Circle 
Made into Medial Axis, although Light Source and Photodetector of Lot are Used to One System of 
Measurement (Measurement Cel) in Principle Since the light source and a photodetector are the things 
of an expensive rank and they will serve as a cost rise if the light source and the photodetector of a lot 
are attached at each system of measurement (measurement cel) in the case of two or more system of 
measurement (measurement cel) Fix the photodetector corresponding to the single light source and 
single it to the particular part of a measuring device, and rotate to two or more measurement eels, each 
system of measurement is made to carry out the sequential response of the particular part, and the 
number of the particles in a measurement cel is measured. The volume and weight of cost and density 
measurement equipment are excluded, it miniaturizes, carrying is made easy with space-saving, and it is 
effective in the ability to also reduce the count of a maintenance. 

[0038] Explanation of the means in this term corresponds to claim 5, and is further explained to a detail 
as drawing 5 (A) based on (B). In drawing 5 (A), to one system of measurement (measurement cel 16), 
the light source 13 and the detector 14 of a lot are used, and this lot 13+14 is surrounded in a rectangle, 
and it has expressed. In drawing 5 (B), four system of measurement (the measurement cel 16 is 
compared with four ********s.) is shown in the upper case, and there are the light source 13 and the 
photodetector 14 of the lot which can be rotated which were fixed to the middle, and 13+14 is 
surrounded in a rectangle and it has expressed. Two or more system of measurement consists of a 
measuring circuit containing two or more measurement eels which have arranged the revolving shaft 
which fixed the photodetector corresponding to the single light source and single it on the concentric 
circle periphery made into a medial axis. The light source 13 and the photodetector 14 of the lot in the 
middle which can be rotated move to one system of measurement (measurement cel 16**) fixed to the 
left end of an upper case, and it coalesces in it, and will be in the condition of ** of the lower berth, and 
the number of particles will be measured. Subsequently, from the left of an upper case, the light source 
13 and the photodetector 14 of the lot in the middle which can be rotated move to the 2nd one fixed 
system of measurement (measurement cel 16**), and it coalesces in it, and will be in the condition of** 
of the lower berth, and the number of particles will be measured. One by one, the number of the particles 
of ** and ** is measured. A revolving shaft may be fixed and the measuring circuit containing two or 
more measurement eels arranged on a concentric circle periphery may be rotated. 



[0039] 7.2 In Photodetector this Invention corresponding to Single Light Source and Single it Which 
Carry Out Advancing-Side-by-Side Round Trip to Two or More Measurement Cels, although Light 
Source and Photodetector of Lot are Used to One System of Measurement (Measurement Cel) in 
Principle Since the light source and a photodetector are the things of an expensive rank and they will 
serve as a cost rise if the light source and the photodetector of a lot are attached at each system of 
measurement (measurement eel) in the case of two or more system of measurement (measurement eel) 
The photodetector corresponding to the single light source and single it which carry out an advancing- 
side-by-side round trip to two or more measurement eels is attached, and the volume and weight of a 
cost cut and density measurement equipment are excluded, it miniaturizes, carrying is made easy with 
space-saving, and it is effective in the ability to also reduce the count of a maintenance. 
[0040] Explanation of the means in this term corresponds to claim 6, and is further explained to a detail 
as drawing 6 (A) based on (B). In drawing 6 (A), to one system of measurement (measurement eel 16), 
the light source 13 and the photodetector 14 of a lot are used, and this lot 13+14 is surrounded in a 
rectangle, and it has expressed. In drawing 6 (B), the light source 13 and the photodetector 14 of a 
movable lot are shown in the upper case, and 13+14 is surrounded in a rectangle and it has expressed. 
An arrow head shows migration and it coalesces in four system of measurement (the measurement eel 
16 is compared with four ********s.) currently fixed to the lower berth, respectively. That is, the 
movable light source 13 of a lot and the movable lot (13+14) of a photodetector 14 coalesce in the 
system of measurement (measurement eel 16) in the condition of ** of the lower berth, and the number 
of particles is measured. Subsequently, the movable light source 13 of a lot and the movable lot (13+14) 
of a photodetector 14 coalesce in the system of measurement (measurement eel 16) in the condition of 
** of the lower berth, and the number of particles is measured. Furthermore, it coalesces in the system 
of measurement (measurement eel 16) in the condition of ** and **, and the number of particles is 
measured. 

[0041] 8. It is the structure which combined organically each means described above as the measuring 
device of the endotoxin concentration of measuring device this invention of endotoxin concentration. In 
superordinate concept, in the case of singular system of measurement, as a conceptual diagram is shown 
in (A) of drawing 1 , it is the measuring device of the endotoxin concentration of one unit which consists 
of a means 3 to discharge and block the means 1, the measurement means 2 of specimen liquid, and 
specimen liquid which incorporate and block specimen liquid. As shown in (B) of drawing 1 in the case 
of two system of measurement, one system of measurement (unit) is the measuring device of the 
endotoxin concentration of two units which is those with 2 sequences, and juxtaposition. What 
constituted this still more concretely is shown in drawing 4 . As shown in (C) of drawing 1 in the case of 
three system of measurement, one system of measurement (unit) is the measuring device of the 
endotoxin concentration of three units which is those with 3 sequences, and juxtaposition. 
[0042] 9. In measuring method this invention of endotoxin concentration, be with the measuring device 
of the endotoxin concentration of this invention, and measure the concentration of endotoxin by the 
following approach. First, incorporation means, such as a pipe, convey specimen liquid to the measuring 
circuit containing a measurement eel with a pump from storage means, such as **** and the tank by 
which the specimen liquid (purified water which becomes some of drugs, such as a parenteral solution, 
an infusion solution, and dialysing fluid, intermediate products of those, or these raw materials) 
containing endotoxin is stored, a carboy, a plastic envelope, and a plastics bag, or the supply line to 
which these are flowing. In addition, the case from the supply line currently fed can omit a pump, in this 
case, the filter formed in said some of pipes before incorporating in a measuring circuit - a particle 
counting — the particle more than the diameter of min in which a means carries out counting is removed. 
Subsequently, the bulb of the inlet port of a measuring circuit and an inlet port is closed, and let a 
measuring circuit be a closed circuit, after putting in specimen liquid in a measuring circuit. 
[0043] Subsequently, the specimen liquid in a measuring circuit is circulated, the particle which 
measures continuously aging of the particle which pours the RIMURUSU reagent of the specified 
quantity into the specimen liquid with which it circulates through the bulb of a RIMURUSU reagent 
feed pipe in an aperture and a measuring circuit, is made to circulate through specimen liquid and a 



RIMURUSU reagent, builds both mixed liquor, ahd is generated in process of a gelation reaction - 
counting -- it measures with a means and the concentration of endotoxin is calculated. Mixed liquor is 
discharged out of a measuring circuit after termination of measurement. For that purpose, the measured 
mixed liquor in a measuring circuit is discarded for the introduction bulb 6 and the bulb 19 of a 
blowdown pipe from a blowdown pipe with an aperture and the newly taken-in specimen liquid. In this 
case, in order to wash the inside of a measuring circuit, after washing the interior, or fixed-time-amount- 
circulating and making it to have introduced the bulb 9 of a penetrant remover pipe into the aperture, to 
have introduced the penetrant remover in the measuring circuit, and pile up, the mixed liquor in a 
measuring circuit may be made to flow out with a penetrant remover, and may be discarded. 
[0044] 10. Specimen volume and the amount of RIMURUSU reagents measure the turbidity of the 0.1- 
0.2ml mixed liquor which mixes both liquid and is obtained by the ratio of 1 : 1 by the quiescent state, 
and measuring method usual in case the endotoxin concentration in specimen liquid is a low performs 
density measurement of endotoxin, however, the number of the particles which caused muddiness (from 
- calculating - concentration) - a particle - counting - in order to measure in total, it is a requirement 
to cross the flux of light and to make mixed liquor flow. However, it is dramatically difficult for the 
volume of the excess for it to be needed and to make it flow with 0.1 -0.2ml of the usual mixed liquor 
objects, even if it is circulation, the increase of a burden with economical since a RIMURUSU reagent is 
very the thing of an expensive rank even if it is going to increase mixed liquor increasing the amount 
used with equivalent weight to specimen volume - dramatically - large - becoming - a particle ~ 
counting - it becomes a serious failure in the case of measuring in total. Usually, it is thought that it 
remains without reacting with endotoxin, when most RIMURUSU reagents mixed with the specimen 
liquid of an amount have the low endotoxin concentration of specimen liquid. Therefore, even if it mixes 
the specimen liquid of an amount an amount - 1000 times 10 times to the amount of reagents, the 
endotoxin in specimen liquid is considered that a RIMURUSU reagent and the amount to which it reacts 
hardly change to the case of equivalent mixing. That is, since it measured for specimen liquid with the 
low concentration of endotoxin in this invention, after making specimen volume into an amount an 
amount - 1000 times 10 times to the amount of RIMURUSU reagents, measuring the particle which 
carries out by using the mixed liquor which mixes both liquid and is obtained, and is generated in 
process of a gelation reaction began, and it became possible. Explanation of the approach in this term 
corresponds to claim 7. 

[0045] 1 1. As shown in automatic change diagram drawing 1 (C) in case the measurement eels of 
juxtaposition are three sequences, when measurement eels are three sequences, set spacing of fixed time 
amount, and measure a particle, and subsequently, the 1st sequence, the 2nd sequence, and the 3rd 
sequence set spacing of fixed time amount, and perform washing by the penetrant remover of each 
sequence one by one. If washing finishes, a particle will be measured one by one. The automatic change 
diagram in case the measurement eels of juxtaposition are three sequences was shown in drawing 9 . In 
addition, in this invention, if a penetrant remover does not have an adverse effect on specimen liquid, 
endotoxin, a RIMURUSU reagent, etc., and the reaction of endotoxin and a RIMURUSU reagent is not 
promoted or it is not checked even when a glycolipid and protein are dissolved and a minute amount 
remains, it may be what type of thing and can be chosen from a hydrochloric-acid water solution or a 
surfactant. 

[0046] 12. In the nephelometry which measures the turbidity which the gestalt endotoxin and the 
RIMURUSU reagent of desirable operation react and generate especially, the nephelometry reaction- 
time method which measures the time amount which reaches the turbidity set up beforehand as a 
measuring method of specimen liquid with low endotoxin concentration, or the nephelometry reaction 
rate assay which measures the rate of aging of turbidity is used well (the volume for Shingo Takezawa, 
the book which dialy sing-fluid endotoxin understands well, 37-38 pages (1995), the Tokyo medicine 
company). 

[0047] When the concentration of endotoxin is low, it is required for a monitor that the logarithm of the 
time amount which reaches the turbidity set up beforehand should set setting-out turbidity as the 
measurable minimum value, and should make the measuring time the shortest the logarithm of 



endotoxin concentration or since it become^ long* in inverse proportion to a logarithm twice. Therefore, 
measuring with lower turbidity is important, then - as a high sensitivity measuring method - a turbidity 
meter — changing - a particle - counting - it is possible to use the total. 

[0048] however, a particle - counting - the flux of light of the total is thin, and since that (= counting is 
carried out) which catches a particle in it becomes a probable phenomenon, it scans object liquid to 
statistically reliable counting (dozens of or more pieces) (the flux of light is fixed and it is a sink across 
boundaries about liquid), ** it to the volume (amount of transverse flow x time amount) which crossed 
the flux of light, and asks for concentration. That is, it is necessary to enlarge the volume which will be 
measured if the concentration of a particle becomes low under inverse proportion, and the measuring 
time becomes still longer, furthermore, being held in the space where the measuring object of a turbidity 
meter was restricted - receiving - a particle - counting — since it is an indispensable condition to cross 
the flux of light and to make it flow, 3 and since it is little, the volume of the reaction mixture which 
mixed the specimen which is the measuring object, and the RIMURUSU reagent is not easy for it 0.2- 
0.1cm, though the measuring object of the total makes a measurement eel circulate through reaction 
mixture by the closed system. 

[0049] [Embodiment 1] Two or more equipments are combined with the passage of a specimen possible 
[ the change to juxtaposition ], as a fundamental example of the method which carries out automatic 
switchover ********** i n 0Y ^ er ^ 2 sets of equipments (it is possible to share 1 set of light sources and 
an electric eye) are combined with the passage of object liquid possible [ the change to juxtaposition ], 
and the embodiment which carries out automatic switchover ********** j n order is shown in drawing 
5 . The example of an automatic switchover actuation diagram in case the equipment of juxtaposition is 
three sequences is shown in drawing 9 . 

[0050] Since the amount of the reaction mixture which carries out [embodiment 2] measurement mixes 
and prepares the specimen of the amount of the usually used reagent, and equivalent weight, it is as little 
as 3 0.1 -0.2cm. For this reason, it is necessary to make content volume of a measurement eel or less 
[ 0.1cm ] into three. However, the RIMURUSU reagent should contain the active ingredient of an 
amount which can respond to the endotoxin more than a concentration 103 EU/L digit in amount of 
anticipated use of 0.1 -0.05cm 3. Therefore, it is thought that most RIMURUSU reagents which made it 
usually mix with the specimen liquid of an amount in the case of the specimen of 101 EU / level of L 
figures remain without reacting with endotoxin. Even if it mixes the specimen liquid of an amount an 
amount - 1000 times 10 times to the amount of reagents, the endotoxin in specimen liquid is considered 
that a RIMURUSU reagent and the amount to which it reacts hardly change to the case of equivalent 
mixing. In this invention, since it measured for specimen liquid with the low concentration of endotoxin, 
after making specimen volume into an amount an amount - 1000 times 10 times to the amount of 
RIMURUSU reagents, measuring the particle generated in process of a gelation reaction using the 
mixed liquor which mixes both liquid and is obtained began, and it became possible, that is, the amount 
of mixed liquor is set to 3 l-20cm, it is markedly alike to circulate through mixed liquor in a 
measurement eel as compared with the case where it is 3 0.1 -0.2cm, and the amount of mixed liquor can 
do it easily. 

[0051] Making sensibility high by making small the dimension of the particle which a [embodiment 3] 
turbidity meter measures is expected. Endotoxin and a RIMURUSU reagent react, and in the process 
which occurs, meets and gels eventually the very small coagulation object (particle) which caused 
muddiness, a particulate number is inversely proportional to the third [ about ] power of a dimension, 
and decreases. Therefore, although the volume of the mixed liquor which setting up the dimension of the 
particle to measure small measures by extracting the flux of light thinly decreases, the frequency of the 
particle which crosses the flux of light more than it becomes high, and after all, the measuring time 
carries out **** reverse proportion, and becomes short at the dimension of a particulate number. 
Moreover, it can be measured at the early stage of the process of the gelation reaction of endotoxin and a 
RIMURUSU reagent that a detection dimension can be set up small, and it will contribute to compaction 
of the measuring time. 

[0052] If endotoxin concentration presumes the coagulation object particle concentration (counting-like 



concentration) of very low specimeri liquid' to be' 1 [EU/L] The weight concentration of endotoxin is 0.2 
[ng/L] (E. in the coli 01 13 :H 10 drigin). It becomes the existing appearance "book of dialysing fluid ET 
known well" page 29, and since molecular weight is about 106 [g/mol] extent in the condition of having 
met, the endotoxin in dialysing fluid becomes the number concentration of 1.2x108 [individual/L] 
extent. On the other hand, as for the diameter of the amphiphilic meeting object of about 106, molecular 
weight is presumed to be abbreviation (1-2) x 10-2 [mum], and the coagulation object which these 
generated at the reaction with a RIMURUSU reagent carries out a steps set. a particle — counting, if it 
grows up to be the minimum dimension 0.1->0.5->0.1 of the total, for example, a diameter, [mum] The 
concentration about 1.2x108 as a particle of the first unreacted ET [an individual/L] is inversely 
proportional to the cube of a diameter ratio, and decreases, a particle — counting — the minimum limit of 
detection of the total, 0.1 [ for example, ], [mum] — 102-103 pieces / mL, and 0.5 [mum] - 100-101 
pieces / mL, and 1 [mum] — 10 — it is set to -two to ten to one piece / mL. 

[0053] When it is going to measure this coagulation object concentration with a particle counter, in 
order that what was not able to remove particles (it filters beforehand and removes), such as air bubbles 
(it deaerates beforehand and removes) which exist in dialysing fluid, and dust, may block as a noise, 
measure in the condition that counting of the particle of the endotoxin origin fell to the level of the 
number of noises loses the reliability of measured value. Therefore, it is so required that the endotoxin 
concentration of a specimen is low for the diameter of a coagulation object particle to measure in a small 
phase. It is guessed that it becomes below 101 piece / mL in the phase which grew to 0.5 micrometers 
when endotoxin concentration is 1 EU/L, and also when buried in a noise depending on a specimen, for 
a certain reason, about at least 0.5 micrometers or less of things preferably done for counting by about 
0.2-0.1 micrometers become the indispensable condition which measures endotoxin concentration with a 
particle digital turbidity meter. This condition is in agreement also with the object which shortens the 
measuring time by measuring in the early phase of the reaction of endotoxin and a RIMURUSU reagent. 

[0054] 

[Example] This invention is not limited by these examples although this invention is explained more 
below at a detail based on an example. 

[0055] The [example 1] specimen liquid incorporation pipe 7, the closing motion bulb 6, the detergent 
solution feed pipe 8 (drawing abbreviation), The closing motion bulb 9 (drawing abbreviation), a barrier 
filter 5 (drawing abbreviation), a deaerator (drawing abbreviation), The RIMURUSU reagent feed pipe 
1 1, the closing motion bulb 12, a measuring circuit 15, the measurement eel 16, a circulating pump 17, a 
static mixer 1 8 (drawing abbreviation), The endotoxin density measurement equipment of one sequence 
which consists of combination of the closing motion bulb 19, the blowdown pipe 20, a thermostat 21 
(drawing abbreviation) and the movable light source 13, and a photodetector 14 created to juxtaposition 
the endotoxin density measurement equipment with which list installation of the three sequences was 
carried out. This is shown in drawing 7 . 

[0056] In the [example 2] example 1, it changed to the RIMURUSU reagent feed pipe 1 1 and the 
closing motion bulb 12, and the equipment of an example 1 and the endotoxin density measurement 
equipment of the same structure were created except having adopted the micro syringe with an 
impregnation needle (RIMURUSU reagent transfer pipet 10) in which position control is possible by the 
micro motor. 
[0057] 

[Effect of the Invention] According to the equipment of this invention, from the storage tank or supply 
lines of specimen liquid, such as drugs, such as a parenteral solution, an infusion solution, and dialysing 
fluid, an intermediate product of those, and purified water, some specimen liquid can be incorporated in 
a pipe, and it can act as the monitor of the concentration of endotoxin continuously, and the 
concentration of endotoxin has the low concentration liquid of 50 or less EU/L, and the effectiveness 
which can carry out a monitor even if it is the super-low concentration liquid of 10 - <1 EU/L level, and 
can moreover carry out the monitor of the concentration of endotoxin for a short time especially. 
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£«^4£fcfcJ:9t*^+fc**;h.4xyHh*s' 

>coigs$ra^f * i t tsxy H h*i/ym 
[oo 1 1 1 *9tmam29ifmziitiu* mi 

loo i2) ttz. *ftmam30xmz£ttti* mi 
exmzisvx* t*ttflH«*»tt. t«w*«ia^<o 
ft/MSSSrO. 5x*mHTk"*-4WtHHBH:, «fO 

EiB^^scit^ffifc-fi.xvHhJfv'yigecoa 

cooi3]$ f>(c. *»aoai4«)»9ifc j:*itf . m 
lcoftmz&^x. mmnm£m£mtm<om&icmt 
^tjmi^mzm^Lx. imKuz&mmzmmtx. 

[0014]? ii,tc. *JMBW»5<0JMBtcj:<itf. m 

4c7)||BJlci5V^T, IMftOfflffiJfitt. #-<7)*jSfc^fL 

ymm<7)m%gmtfm®z tit . 

[0015]? *JKB<»5»60«WK: ifitf . m 
4«»»(cjSV^T, S^SJ^fi. -WfcMSLJtS 

wiwiaawaii: -r t *wafc-r&8ir*ja4 
fcieaox^ H^y ym.<r>m^m.mm^tih . 

[ 0 0 1 6 3 $ #»JJ<^7<9&HHte«fciUr» s 

aaitwLT i ofsm- 1 o o o«sfc l^^. mm 
m&Lx»e>tit®&m*mfei-&zbtmit-tix. 
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[00 17] 

[001811. xyvh* s s>z-£ttMm$wz 
[0019] i. i ^yvb^yasttmm. 

>y ? A -y 7m<DSmmtZ$ffiZtlTi5 o . 
#OgfKr?ffiW4fc#li, ff«*gW)H»*as«j«i: 

•rsAMr. ( i ) -eatfta** 

a ( 1 ) *«ffl<oxy F h 

*s^»«*>ai5essiifcSA u> k h*isy<7)m&* 
y-yTvyy-f&tMzit. ±mmm^& 

( 1 ) (n-mz-iAotMr. <§, 

( 2 ) (02(07 ) fcRfrh SSi: LT^f^SO-gp^ 
*mnxyvh*i/ym&e>M^im<?)®£m (@ 

3 (A) <7)1 5) flWR&tf. 
[0 0 20] 1. 2 aig-t:^ 
♦SKHfcfcWCMJg-fe/U (H3(B)O16.B4<01 

•b/w (gum) t'*>o. wjT'fieffl-rsafiWitffo 
»&fc/Ko*#fc txii. mznt&mwmmwiZti 

[002 1] 1. 3 fflglfilK 

**!Bfc*ilf*TH}£[B|» (H3 (A) CO I 5. 04 Ol 
5) fcli. UKWRSrlW^/MUS) S-friEKT* 

1M ^"C* 4fl§ilT'*>fttf *Bfl&*»ifrC*-5T i i 
vvtf. Vm<F»M? Cg) THMLZtLX^lZkifiltt 

.-KUH^tXf-UV (f7C> (R) ) , ftgffi 
fit, y^-yyttz^W,, f&4=.y7&m. -fe5 5-y 

EflWfcxf-uy (T7uy (R) ) aq$t:jsF*Ln. & 

*$. fi£jKjHi*Hifc|R&ft4#. *»BJJ(cijVvnj % 

«jaUB?j£fiSIS-ti-6 -I fc |c J: ^TttttTtHMtfc X 

hWfeffWggfcx'h h as-fen^oaaMttB^ata? 

4d fc 4 t fc i> t:. &ffr$t y A/u^aa&oa 



[0022] i . 4 

LTte, _hlBl - 1 \ZXWRUt>M 7, f\ 

*-^<oMjs#g ( 2 ) ( ea 2 *> 7 ) t£ 4 . mm- 

8(2) cofi}Ji(i. &{^£i^*T'£4ffl£T';&ftlf*n 
M^SfltifCfc^-CtJ:^^ PWW7 <*) "Cffi 
j£SftT^4.rfc##ll:U\ AM 7* (*) <0*«fc:o 
wcii s Wfcl»es*i*vv6», dfUBWMtxf-VV (t 
7oy (R) ) . #7 

afem3^<oa^i*>4>*ryH^kxf-py (f7ny 
(R) ) jW$fc#au*. SMoia^yr 
4{i»j«ft*y;rt'&y, «tt*MB£5ft.TH45 

-f yfrt>m>tt%nr\i.*mx'%z>. ta, mim<vpi& 

[0023] i. 5 mm?&*& 
xmjuz&^xmmkii. x-yvh^y^-tttmrn. 
Srai^-t^ **tr»eiii»rtfc»»r s i t xh o . as 

□ t Hi □ £ W«T * ft. tf *nWSr 4 t OT'S> -> X i> 
iv^ % tt«# (y-h^NW) . (^n-yyN' 

(ff.ft4. m&W&&A-fl#9 k y A;UXS@S^aA 
-T4#l2«i. f-x-y^N'^y^JtJjaMtt^fc'wfflW 

fcj:4sm£. «w*tt*-«ifcriem»f-iffi*tft 

oft« l 5fc-f4C:fc^T^4 <> 03tfev> 
T. vi. V3, V4^coyN';P7'. mFW®£ 

ftmzmttctmizLx&imzw V3«o#t>o{= 

[00243 2. JRE^JiSft^^frfg&ii^IllK 
^T^?*4#gl 

*JWBt*JV vc , m^W«[$ft^fta2ra!^Ill»rt 
TflBRS-fri^Si: LTtt. (H3C01 7. 04 

C01 7) £ffiffl-f4. 

[ 0 0 2 5 ] 3 . flaw 4^»?gtc3rSSw y i^x 

*?aHfctj^T , ®?st-4^f*«(:FyT^s^ y A/^a 
it, xyrzim-t&tf. ±mz<02. tisauc^vr 
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Wrtc&MmTSyyXhi^tf. Mitt. -?4 7o#y 

% 9 d ^ 'J >- ^ ( V A/PxgS^&ASS 1 0 fc vf&Z 
fc i ft * ) Wf-iili . 'J A;l^KH£ASg 1 0 * 

[0 0 2 6] 4. fflit^ffim® 

ztit:m.-£mwzmi-fhm%<Dm.mk tcmm-m 
gLmnm^-itzmmmzmfeL. znmfemmmi 

3, H501 3) £u ttftajS (04^ 

14, 05O14) t. tmmwbij&mxu m 

UT(±. Bttm&3 1 5 1 0 3 6*fcEtt$*iTH* 
T»0#8tt«tt}%*iS. -r=5ri?*>, fittfrFfHR^BHi 
nt-uyhftSl 3fc, Clc7)3b-U-yh^*^o 

■fe/H 6£MLX%3i<0%MtlimiWttZ&MZtit:yt 

mtam i4k, zcoymm® 1 4*^oum<t^*>^ 

^li U >XT-ff 3 .1 i: #T'# S . 
[0027] mfe*Mttf5X&D&M.0)ttmTtt&Z 

tvx'Z htiK ftmijwmmMi&wxwfhii* 
h%\,\ 3t-i/>h%MkLxii*m#i>~ rzmu 
hzttfX'%, ft&ass&a? tvyj*- nz-th z t 

9WXb X-®f&-tZ Z b tfX'% h . U~f-SBS8fc 

r-zm^zz tffx't sj&tft a „ as*** i m 

WOT , gikmzli 0.2m W<D¥^{*; U— f -f t> IS 

jga^trt-fts. 

[oo28] numtK&u >x mjssammm i 

0. 2jtxm<0««[ : F?&«ja5-ti«^K:ttf = 10mmO 

s**ft £ . zm^*Mm%£>b%it&!mtf%w 



x\ m&zmmz-tz, ztwx't g*&7££/t:t* 

J&fe/l-tfHSrj&OfilSB. Mlimfe-tWfrMzMftZtl 
hid t:3K^pyX*HSWifci6tf)fiHBWIf*a*a 

[0029] ftfcajfi 1 4 <0fft a {ijgjfiftKRIti? V > 4 
HIJf«*ttaSf i^kfcft*«T. SKIi-eftf^'^ 

kL%\,\ wmmztem-viyxhyjx-vzm^h 

jijg^-ti-. 8l^<»!)IK»?K:j:->Tia*fSiifcllI*f3K* 
fi«S^ Sr-^fcattOSfch-fctt LT^^3i£jSfc 

Sit5-fta!|-r-&^t(:J:Oe/hiS@* { 0. 5;umiyT<7>fit 
fii^O^ffi ( SIS ) 5rff 3 C t h . 

[0030] 5. *as-f4#a 

fctt*«*«eia»rt"caHiis*. 
%M(ov&)i'Xim*:mALxmmzm-&Zit. u^m 

&mtofrt>m\tothzbx'i> o . -e^at Lrti. 
^M7. «\ *-^co»M#a <03<o2 o ) b. m 
mmjjMb LxoMmxvTX'h&. %ts. mm^r 
cnmm'<)V7\i. m*mm%mimxwm%*k&b% 

[0031 ] «BM^a<0«Jg{i. ttf*t«&|*iJiTS 5*8 
JtT"ftWi'M5F ; 5rl>ffljaT'ft t J:V>*<, nffiWU 

-/(yyn-y^A, «c«pvc> offifflfcinirr* 
I.. 

[ 0 0 3 2 ] 6 . r )i^a 

HrfaS/MIlUtOS^ $r^J6^*T'^ i#R ( 0 2 
5. 04(7)5) T'ftO. tt*«E+^SttJS^fri8ifLJi 

^-c7)^{cM?as:^*-ri»!Km#a im^tr) &m 
zzbffwtiw znmztm&*®<Dimii, m% 
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[00333 7. mm%M(om®mimm%& 
s 

s #s j -eft o . 2 ^-*#j> o . mxm 5 co 

2s£IIS UrHM»lte+iC<tt fc 1" £ H^PMSUitiEB I 

-ztfhh. vnmsw-xit. Tteo7. it. n 

6 <^-Xti , TK<0 7 . 2 fc WcB «(c Ifflt 

5. 

[0 0 34] ^fcfcWC. ttftttffi&RfcfcjL HiftO 
»0»J©R t tt, 0 1 <T> ( A ) lcR*H*5rr X 3 C, 

0. 2o<»)«©fitliHlO (B) fc^ipt. lo 
(#») tf*BeR#23RJiJ*»K tfJ((c«r->TH*fc«> 

1". 3o£0S!l^tliHl^ (C) tc^-f+.3K. 1-? 

[ o o 3 5 ] . mm*ms&mt&¥& 1 1 

ML JtiELfc4^S<08te«lirc*»). 02 (A) |c* 

i^. mm<^m^WL2t\t. ms (a> t, 03 

( B ) fc* Lfett^iflKfrC* *) . 1 5 k . SIS 

■feJH 6i. 3Bil3t, &JiJ£14i:. fflRitfvri 
7 fc . 'J A/kXg$|gi£An>r rilt. BIBJ/^y 1 2 
5 4ft- 18 (*ri/gy)K»*S*l4. 

mmtaimm-t^mta. 03 ( a) k^l*:. 
skb/m 7-2 0 fc . sfttj^M rom^^r 1 9 1 

[0036]^, ftft&OlRS 
^¥S^-gP(i*fflT'^ 4*>T» 02CD ( B ) ^ ( C ) 

1 o<o^f4qS<orea^NM 7 7 b l o^ora? 4 /u?- 
A-^frt,, 2# j ?>3#£#a>ftTv^, > Mscoius^t 

[ 0 0 3 7 ] 7 . 1 ljt-<93ftSi: **lfc»JW63l6« 
iB3s£ US t fcEHEtt* 4"l>» t -ft HHlffl±tK* L 



ft*»&r4. 3^ h bmrnm^mmcom^mm^ 

[0038] i WBt*Jlt*¥S^Bl«J±. B*JI5 K 
^•fl.tOT'^O, 05 (A) fc (B) ta-^^Ht: 
PifflKIMJ-fS. 05 (A) -Cli. (MS 
»16) (c*fLT. -«03K^13fc^ail5l4Srffl 

^Tfc 0 . zcq-m 13 + 14 immx-m/ix-mmi 
xhh. 05 (B> -en. ±gic4o<7)ais^ (aje-fe 

;H 6* J 0)©(3)®fc4fflMKTj)S. ) A^LTfcO. 

as» 1 4 a** 0 s 13 + 14 *«*3emcT«s lt 
+at*siii^»^rK^t--ffltfwewi 3bym& 

S 1 4 LXStkL. Tgco®<7)*t^>S: 0 , 

s^ixfc-ooajs^ (as-fe/n 6®) tc. +sts> 

S0e»fil»rfig^-ffl<O3tSi 1 3 k^ttJS 1 4*^» 

**Oj|jeiSI»*lilKS*TtJ:v\ 
[ 0 0 3 9 ] 7 . 2 a»«8BE-b/WC*f LTflfiSttft 

[0040] i0^ttJ*t*¥R<^K«li. 11*116 1 
»JW-*tWC*0. 06 (A) b (B) (cS^#5S{= 
06 (A)X'lt. loOSJSR (ilS 
W16) (cW LT . -ffifiO^ii 1 3 bi/mti&s 1 4 
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ffl^T n o s c: <r)-m. 13+14 z&nm.-mLx-im 
Lxbh. 06 (b) x\t. ±.mz®mm%-m<?m 

*13i:*»a}»14*«3SLT»f). 13 + 14££?j 

ti?timfe%tix^i4m<?)m%M (syjg-fe/n 6# 
wmt&fr-wixmi sbmasmi 4«-i ( 1 3 

6) fc^*LtW1^0»*qiJgS*i*. fcwc. ^ij^T 
tfcfr-aoMlSBl 3 fcm&Sl 4^-ffl (13+1 
4 ) TR<0®O«MUC»*WBR (W&fe/H 6 ) 

[0 04 1] 8. xyph*$s>aK0)KMI 
*f£BJ§cOxyFP^y^w$|£§£SfckL JJEL/c 

it. m^oaii^wJi^, 01 co (a) tutis^s-r 

x- y PtoxyFF* ^VjgScOffl^HarfcS. 2~?co 
)B^<0*^{i. 01 co ( b ) £jrrf J:?^ lo (* 

P ox y F F * y y «Jg<Dj||£girea I) . CtiS-Hfc 
**Wt=flftRLfcfcOtH4t*f. 3-?co$l5£i&cDi§ 
£<±. 01 (C) t*fJ:dfc, lo (J»ft) <o»g 
^3^*0. M?iJfc=5:->TV^3ix-y hcoxyp 

[ 0 0 4 2 ] 9 . xy p h dr^yitgcofij^rffi 
#f£0JItci> l . *$Wfc>x y F p y yitKcoSijgil 
g£ & *> wt „ TIEco^r&T'X y F P df >-ycoitg £SJ 

mm. mmfrzammkt . *<o#ra»&x«c:;h.fe 
?rt<yrt&?>!m*8frt>* tint. ztiL>#mtixu 

[ 0 04 33 &V%T\ ffll£Mf%0}fcfto££^£tf 
ftcofigf LT v i * 8tf*»fcI*£*o 'J A^xliSBS &A 

mmmizm^.tim^im^xm^. Lrxy f p * 



s. zoom. weamn*&g*tii&>£s mw* 

in. 

[0044] 10. StfWWoxy F P* ^yi8JK# 

SMM4. ftftiiHItUA/^SSiatttl : 1*>JWCW 
»£*£l/t*4>*l$0. 1~0. 2m\rt&&mnm 
m. £» jhttlB?»£ t TX y F F * S'ycoSMBttefcfr 
3. L^L&#£>. aSOcOMS-Cfc&ffite^cDSt 

h. LfrL.m&nm.'&mfoo. 1— o. 2mitt±, 
mmx'h ~?xi>. %<r)tzfr<^ft<nw»tf'&mzi2; ^ x 

t Lxi>. y^xKaB±**Kjwws<o«><o"c*'i*» 
t>. mmM.\iznLxm^&k^Mxm^tzb\ijm 
tt&nm.mtfmiz*z <%r>. m.^mnxm^r 

**£*>**nKWcarS. ii^ico«lf*?gi:?l^$-ti- 
/i U ^y|/Xt8K«>*»4Hi. tt*«Oxy K F^ 
S*lv^«xy^ F^^yfcKJCL^v^SSt^ 
Lfc* t ->TK»fc*tLT10ffi*-10 0 

0 fg*co^«c?g^^ LTt, ei«c?g+cox y F F v 
y**y ix^Xt^fcRJS-t&M{±^4^co^fc?&i: 
3tfo^*^l:#ife*i4. BP*>. *JMBTJi. x>FF 
XisyeMffl^yBrtmiMSLt LXMfetZ><r)X\ 

mtm&z v^vxtm&izttLx 1 o^s~ 1 o o o 
est L-^f*. mtem&Lx&htizm&mm-t 
hztizx nx Lx7Mmfcnm£x-mLi-hWfrf 

zumnmBm. m^nznm-hh<r>x'hh. 

[0045] 11. &m<r>W&±)Vtf33m<?>1g&<7> 

01 (O tZTjttZoiz. SBe-fe;P*«3»W<o*^fc 

ffim&^x. \m.. w&ir<?>Mfem\ <x^x-&% 
wnffl$mz£&m#&—fe<nmjRcoigm&t$\ l ->x. m 

o . mmmfc-t/w 3 ^ijcoj®^co ^ r 

t'lzB&WZRllZ?. xy f h^^yt 'J A^-xtSK 

tco^JE5$-{£iiLJt0ffl*L=5rv%i,cof^f, 

& ^ A rcr> i><DX'h *> x t i < . iglfeKjgjS ^IStt 
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[0046] 12. ft fcff* U^HttOJg® 
xy K h^yfc »j A;^|S3l*sRj6tri6^f SSS 
£SI£-f6Jt)ii£fc:fcV'>T, xyKh*><yigjg#<K^ 

®h. mmx.>\ ; h*i'>#£<bfrh*. 37-3 

8JU 1 995) . JfC&E^tt) . 
[0047]xy K h*^><o$fiK*iffiv->%£{l, 

*<0»»4 «i 2 GNffltfcRitW l/C£ < Sr S fc*> . R 

tux, mmt&txm&mmim-rhzbifi 

[0 04 8] U>U IWmHftih03fcS»i»< , *<o 

iz%&cox\ m-mizmmx'Z mm (®.+m&±) * 

mmzmmLx±z <-t&z ttf&miztox . m 
f&mifi-M%<%t. mz. msafams&t*tfmt> 

i&<r>®m*0. 2-0. 1 c m3 t'}?m.(r>tzi>b. Kim. 

zmfc*Mzmm%xi&mit& t lt tgs-eiiS: 
[0049] imwm 1 ] ffiaonif *«i*^stf&fc 

met mmmmm 5 nz^t. m\<r>$m.tf 3 % 

[0050] [SyfiJ8&2 ] *J&tSRJ6»W)*U\ il 

%iim&im<7)a.bmm<7)tfifczM-&LxMm-fz><7) 

X\ 0. 1-0. 2cm3 b'ySLX'hh. ZntiUbWfc 
mwpmm: 0 . 1 c m 3 OTt-f 5 Z b tf&^z+c 
h. L*>U IMA^fiB&L iiJglOS EU/L«fiil 

comm&O. 1-0. 0 5cm3 "ffcrS^TLT^&SrC 
SE-^T. 10' EU/X#rWl^/l^}$fl«7)^£ 
<±. SlJSfioftftig b Mint} -ttz V ^>vxUMcn±U^ 
it^y^b^^ybmUL^x-m^b^lhtih. sS 
m&iztii.x 1 ofga-i 0 0 ommnmm^m^L 



Xi>. &ft$+^xy h>^y#y^xf^fc^ 
t&mmM.&£<7)m^b%ib'%be>%^b%lt>ti 

ttMkbtxm%.-fz>(ox\ mm&M.zv&ji'Ztsmmz 
ntx 1 om-i 0 0 oteMt m^s-s-l 

hm%L=F*Wi£?hZbi>K tiUbXvfmbK-itz. BP 

lg^>Sfi*il~2 0cm3 (C^i). a^ffl[*«g-fe 
MC«m-^^fc*^?gS* J 0. 1-0. 2cm3<7) 

[0051] immm 1 mmmfctm®**) 
-mz'bts <-rzzb x'Bmzm<-rz> z t &mzti 
s. xyn i/vb v &>vxmm*&mLxm*)<r)& 
mx-hhm-KWMk (wm-) *«£u &-slx® 
&mz7)i>{£?hmmxmk^3^w&Emi,zmt 
mtxm-th. vt-ox. m^tim.^^m^^ 

<&fcf&Zbii. ft%$:ffl<1fc&Zbl,z£-r>Xfflfet 

^miz®«m.mLXM<%&. wottrntA^ 

< m&X'Z h Z b fix y F N df ^ y t V AjUAMMe)? 

juitKimm.com ^mmizm^x^ zzbiz**).-® 

[00 52] xyh'hdfvyjiS^l [EU/L] tfig 

^t. xy Fh^f^y^SgiijgJiO. 2 [ng/L] 
(E. coli 0 1 1 3 : H 1 0i*O^. KtlJ 
ra»f«ETOj:<i>*»S*j ^->-'2 9) tc^rO. 9 

tfiS+oxy h hdf ^yJ4^Lfc«B-C4mb&«i» 1 

06 [g/mo 1 ] SS^r<0T\ 1. 2x108 [ffl/ 
L] S«tf5«(fl{Kfc=afS. ftefr. jmbWl 0 6 c7) 
M^^tt^^ftcOiSflfi^ ( 1 - 2 ) X 1 0 ~ 2 [/x 
m] i:JtJ£$*u ^fL^^DA;UX|«tOKJET-^t 

nza.m&o. 1-0. 5-0. 1 [ixmitMt 

Si, ft^SfcRJCETcomS^-fcLT^iaiJKi^l. 2 
x 1 0 8 [ ffl/L ] (iBfMitfO 3 «ta JtM LT«^ 

aewMf^tb™. «itr. o. i [um] 

X'l 02~103{i/mU 0. 5 [jum] T'l 0°~ 
10i (1/mL, 1 [/im] T'l 0-2—1 0~ 1 ffl/ 
mL{C=5r&. 

[0053] CiO«Hf«M*«B?tHR»-C8ISt J: 
OH^LSn^ofct^y^f Xb Lxmm^-htz 

nb^ xy k v*isy&&cr)mk^<mms i ; 4 x®.<?>\s 
out x&T itz$mxMtet& z b temfemcommm 

S. lyHh^f^iMWlEU/LWI^Il. 0. 5 
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jum*Tj££W:gWCl 0i l/mLOTtZ&Sfcfll 

^£4^TJ4/4X£s&-rsi§£i£>&*: 

tf>. 4*5:<iiO. 5x/mSSWT. i?£L<J40. 2 
[0054] 

mmm] arte ^tewc^^-c*^^,};^^^ 
*»«4i*i t><nm&vz 4 ori®^$ 

it3*><0T'{43rV\ 

[0055] [ WJ 1 ] ftft&BBi*^ 7*7 . BB) 
'^7*6. 8H«»8fcAA-f7 , 8 (0«B&) , MftW 
9 (0^B§) s r«7^;^-5 (0£«&) . Mmgg 

12. «5ag»i5. istM6. mmxyrn. 

9. #aS^7*2 0. Mfi«2 1 (0*B&) Sl^fft^T 

i&a*s 1 3 ktm&& 1 4 1 &y\co 

[00 56] [SQtff|2]iafcWlfctJ^T» UA/UX 

? u ^—? -x-mmm^msm tutu^y 
w ( \ o> t»BLfcia«44, n 

M^ll<7)^t|SItt^«jt<7)xyK N^S/>«KiBi@| 
[0057] 

[«h*8&*] *«i»^«@»cj:nar. is-m met. 

--$%> £ t . A*ox;y K h^yoiSKfr's 0 E 
U/LOT<9ffi8ljKi8L ^fcl0~<l EU/Ll^W 

[Ha<oiB*arSt«3 

[HI ] §IBfc>»*£5j5mS®T*&. 0 (A) <4, 
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